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1 ' J

ANALYSES OF ORGDP TOLL ENRICEMENT
URANIUM HEXAFLUORIDE FOR CY 1983

INTRODUCTION

The attached tables are summaries of the results of analyses per-~
formed during calendar year (CY} 1983* at the Oak Ridge Gaseous Diffusion
Plant (ORGDP) for defining adherence to Toll Enrichment and program feed
specifications** and for characterizing ORGDP product. Also included are
the results of nonspecification analyses for metallic impurities. Such
information can be useful for (1) reviewing vendor specification adher-
ence, (2) specification review studies, and (3) establishing areas
requiring special attention.

Sampling and anal&ses schedules for feed were last revised in July
1982 for analyzing reactor return -— enriched feed. The sampling and
analyses schedule used during CY 1983 is as follows:

Natural Feed(a) Other
Kerr-McGee
Allied Chemical Eldorado
United Kingdom French Depleted, Enriched,
. { BNFL) {Comhurex) Reactor Returns
Sample rate 20% 100% 100%
Analysis required
Full specification 50% 10% 1003 (P)
Modified specification(¢) 50% 90% 0%

{a) Does not include radiochemical analysis or minor U isotopes.
(b) Depends on the past history of enriched feeds.
(e) Includes U, U, TNV, Mo, and Cr.

The analysis schedule for reactor return feed per vendor was changed
in_July 1982 to analyzing each sample for U, 232U, 233U, ZBMU,_zssU,
GU, TNV, and Mo; one of each 10 samples or one per month when avail-
able for B, Si, and hydrocarbons; and a composite of ten samples: or
of available samples received if less than 10 for the remaining specifi-
cation analyses. The composite 1s accomplished using weighted portions

of solutions generated per Table 1.

*Previous reports for results of Toll Enrichment sample analysis are
listed as K/TL/AT-58 series reports.

**Faderal Register Notlices 32FR 1628B9-16291, November 29, 1967; 34FR
14039, September 4, 1969; 36FR 4563, March 2, 1971; and 36FR 11877~
11878, June 22, 1971.
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Analyses schedules for ORGDP product is as follows:

Final User Required Analvyses
Domestic (USA) o, 235U, TRV
: 234 235 236
Foreigm o, 23SU, u, , TNV
Stockpile (Site)* U, U, TNV

*In addition, full specifications are performed
on one sample per month when available.

All product withdrawal cylinders are sampled. Those cylinders
destined for shipment require two samples, one for intermal analyses and
one to "hold" for future depositior under contractual agreements.

Table 1 is a subsample flow diagram representing the number of
samples cbtained from the liquid UFs contained in any one sample
cylinder. The table represents full specification analyses which are
obtained on all feed material other than natural feed. Natural feed
UFs is analyzed for all specifications indicated in Table 1 except the
radiochemical measurements and minor uranium isotopes. Modified spec~
ifications for Cr and Mo are performed on. subsamples from natural feed
obtained in a single fluorothene tube.

Table 2 is a summary of the feed specifications. Included are the
sample property analyzed, the specification level, units of results and
the basis for the units, the analytical TECMIS procedure number, and a
general description of the method.

SUMMARY ~

The average purity and 235U of natural feed received during CY 1983
per month by wvendor are presented in Table 3. Purity of natural feed,
reactor return and enriched feed combined, and ORGDP product were
respectivglg 99.974, 99.971, and 99.962 weight percentage UFg. Compos-
ite wt & 2° U for natural feed was 0.71087.

Presented in Table 4 are those specification properties which were
observed to be present in Toll Enrichment samples during CY 1983.
Natural and reactor return —— enriched feed are by vendors. Only one
result during CY 1983 exceeded the specification value {molybdenum from
Eldorado Nuclear).

Table 5 depicts those metallic impurities observed in Toll Enrich-
ment samples during CY 1983. Natural and reactor return — enriched
feed are by vendors.

LT T L 4P ke e o A e e 4R o O TS T L e
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Table 2. Toll Enrichment -feed specifications including
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procedure numbers and methods

Specification
Limits Procedyre
Property Mindwom Unie Bagis Number!1 HMethod Descrip:ion(Z)
Uranium Hexaflucride 99.5 Fercent Weight - Calculation
Uranium - Percent Weight 1800 Gravimetric
Maximum Measured TEMP: Thermocouple
Cylinder vapor pressure at 75 psia on ghip- -
200°F ping cyl=- PRES: Transmitter
inder
Hydrocarbons, chlorocarbons,
partially substituted 0.01 Percent mole 2106 Gas MS
halohydrocarbens
Antimony 1 ppm i 1001 CD/ES
Bromine 5 ppm T 1808 Polarographic
Chlorine 100 ppm I4) 1802 Colorimetric
Niobium 1 ppm ki) 1009 CUP/ES
Phosphorus 50 ppo U 1001 CD/ES
Ruthenium 1 ppm i 1014 ZR/ES
Silicon 100 ppm U 1004 CD/ES
Tantalum 1 ppa i} 1009 CUP/ES
Titanium 1 pp@m o 1009 CUP/ES
Elements forming
nonvolatile fluorides 300 ppm T 1042 CD/ES
Chromium 1500 ppm 235 1005 Atomic Absorption
Molybdenum 200 ppm 235y 1824 Coleorimerric
Tungsten 200 ppm 235y 1009 CUP/ES
Vanadium n0 ppm 235y 1009 CUP/ES
Uranium—233 500 ppm 235y 2113 Thermal Ionization MS
Oranium-232 0.110 ppm 235 1609 Radtochemical
Boron equivalent cross section 8 ppm i 2006 Caleulation
, : 1013/1006 Dy, G4, Sm, Th: FP/ES
. . B: CD/ES
Fisaion product gamma 20 Percent of Aged . 1608 Radiochemical
Fission product beta 10 Nacural U 1608 Radiochemical
Tranguranic alpha 1500 d/mfg U 1606/1607  Np/Pu Radiochemical
Tranium-234 - Percent Yelight 2114 Thermal Tanization M5
Uranium-235 0.7103 Percent  Welght 2118 Relative UFg Gas MS
Uranium—236 - Percent  Weight 2114 Thermal Ionization MS
Technetium - ppm U 1610 Radiochemical

(1) TECMIS Analytical Procedure Numbers

(2) CUP/ES: Cupferron Extraction and Emission $pectroscopy
CD/ES: Carrier Distillation and Emission Spectroscopy
FP/ES: ¥luoride Precipitarion and Emission Spectroscopy
ZR/ES: Zine Reduction and Emission Spectroscopy
MS: Mass Spectrometry

MR LI T M S Cyemp s e R e 1 [T SRR i < caip a en sy IR A S8 gD b
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ORGDP Product ‘ X X X x X
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Table 4. Specification impuriﬁies observed

Natural Feed BEQ €L Cr Mo Si TNV w 3%y a B v
UsA (Allied Chemical) x x x x x
United Kingdom (BNFL) x x x x x [%%%lyses for
canada (Eldorado Nuclear) x x {(1)* x x U, o, B,
France {Ccmhurex) R x x x x and Y are not
USA (Rerr-McGee) x x x x X x performed for

natural feed]

Reactor Return —

Enriched Feed
France {(Cogema) X x x x x x X X
Netherlands {(Urenco) x X x X X X X
Russia x X x b4 x X

ORGDP Product x x X x x

*Numbers in parentheses are the number of results out of specification.

Table 5. Wonvolatile fluorides observed

Natural Feed

UsA (Allied Chemical) x
United Kingdom (BNFL) X .
Canada {Eldorado Nuclear) x x X
France (Comhurex) x

USA (Kerr-McGee) X X

Reactor Return —
Enriched Feed

French {Cogema)  x x
Netherlands (Urenco)

Russia x

H

Al Ca Co Cr Cu Dy* Fe Gd* Mg Mn Na Ni Pb Si Sn Te*

et it A b, v e — — — g i mpan. e

X
X X
X X X
X
X X X
X X x
X
x X

*Wot performed for natural feed.
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SPECIFICATION ANALYSES FOR CY 1983

The following tables provide information concerning the recquired
measurements, specification levels, units and basis of results, the number
of samples analyzed, the arithmetic average of cobserved results {less than
values are excluded from averages), the range of results, and the number of
results exceeding specification for each measurement.

The following is a list of included tables for CY 1983.

Table Number Material Source

Natural Feed

6 USA (Allied Chemical)

7 Canada {Eldorado NWuclear)
a8 France (Comhurex)

9 USA (Rerr-McGee)

10 United Kingdom (BNFL)

. Reactor Return —
Enriched Feed

1" France (Cogema)
12 Netherlands (Urenco)

13 ’ Russia

ORGDP Product

14 USA (Combustion Engineering)
15 USA (Department of Energy)
16 Usa (Exxon Nuclear)

17 France .

18 USA (General Electric)

19 ' .  Germany

20 Japan

21 Sweden

22 7 USA (Tennessee Valley Authority)
23 USA (Union Carbide)

24 USA (Westinghouse Electric)

25 USA (ORGDP Stockpile)
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SUPPLEMENTAL.ANALYSES FOR CY 1983
The following tables provide a summary of results of metallic impurities
in natural feed, reactor return — enriched feed, and ORGDP product. All

results were obtained from carrier distillation/emission spectroscopy
(quantometer), except Dy, G4, Sm, Te, and Th.

The following is a list of included tables for CY 1983,

Table Number ‘ Material Source

Natural Feed

26 USA (Allied Chemical)

27 Canada (Eldorado Nuclear)
-] ' France (Comhurex)

29 USA (Rerr-McGee)

30 United Kingdom (BNFL)

Reactor Return —
Enriched Feed

31 France (Cogema)
32 Netherlands (Urenco)
33 Russia.

ORGDP Product

34 USA (Combustion Engineering)
35 USA (Department of Energy)
36 USA (Exxon Nuclear)

37 France

38 USA (General Electric)

39 Germany

40 Japan

41 Sweden

42 ' USA (Tennessee Valley Authority)
43 USA (Union Carbide)

44 USA (Westinghouse Electric)

45 USA (ORGDP Stockpile)
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